Microtubules are involved in glucose-dependent dissociation of the yeast vacuolar [H+]-ATPase in vivo.
The vacuolar [H(+)]-ATPases (V-ATPases) are composed of a peripheral V(1) domain and a membrane-embedded V(0) domain. Reversible dissociation of the V(1) and V(0) domains has been observed in both yeast and insects and has been suggested to represent a general regulatory mechanism for controlling V-ATPase activity in vivo. In yeast, dissociation of the V-ATPase is triggered by glucose depletion, but the signaling pathways that connect V-ATPase dissociation and glucose metabolism have not been identified. We have found that nocodazole, an agent that disrupts microtubules, partially blocked dissociation of the V-ATPase in response to glucose depletion in yeast. By contrast, latrunculin, an agent that disrupts actin filaments, had no effect on glucose-dependent dissociation of the V-ATPase complex. Neither nocodazole nor latrunculin blocked reassembly of the V-ATPase upon re-addition of glucose to the medium. The effect of nocodazole appears to be specifically through disruption of microtubules since glucose-dependent dissociation of the V-ATPase was not blocked by nocodazole in yeast strains bearing a mutation in tubulin that renders it resistant to nocodazole. Because nocodazole has been shown to arrest cells in the G(2) phase of the cell cycle, it was of interest to determine whether nocodazole exerted its effect on dissociation of the V-ATPase through cell cycle arrest. Glucose-dependent dissociation of the V-ATPase was examined in four yeast strains bearing temperature-sensitive mutations that arrest cells in different stages of the cell cycle. Because dissociation of the V-ATPase occurred normally at both the permissive and restrictive temperatures in these mutants, the results suggest that in vivo dissociation is not dependent upon cell cycle phase.